Abstract. The aim of this paper is to obtain coefficient estimates, distortion theorem, extreme points and radii of close -to -convexity, starlikeness and convexity for functions belonging to the subclass TS\ (n,a,β) of uniformly convex functions with negative coefficients. We also derive many results for the modified Hadamard products of functions belonging to the class TS\ (n,a, β), and obtain several interesting distortion theorems for certain fractional operators of functions in this class. Finally, we consider integral operators associated with functions in this class.
1
-1 < a < 1; ζ EU, and / G UCV(a), the class of uniformly convex functions of order a, if and only if zf G Sp{a).
By β -UCV , 0 < β < oo, we denote the class of all β-uniformly convex functions introduced by Kanas and Wisniowska [5] , it is known [5] that / € β -UCV if and only if it satisfies the following condition:
Re f'(z) zeU·, β>0.
We consider the class β -ST, 0 < β < oo,of β-starlike functions (see [6] ) which are associated with β-uniformly convex functions by the relation This operator was introduced by Al-Oboudi [1] , and when λ = 1, we get the Sälägean operator [13] . It can be easily seen that oo (1.10)
D^f(z) = z + Y/[l + X(k-l)] n akz k (n G N0 = Ν U {0}). fc=2

Subclass of uniformly convex
355
For β > 0, -1 < a < 1, η £ N0 and λ > 0, we let S\(n, α, β) denote the subclass of S consisting of functions / of the form (1.1) and satisfying the analytic condition:
z€U.
(nu κ JÎÂ_4>îÎM:_1
C J I Dlf{z) α ί >μ Dlf{z) We denote by Τ the subclass of S consisting of functions of the from oo (1.12) f{z) = z-Yjakz k (afc>0).
k=2
Further, we define the class TS\(n, a, β) by (1.13)
We note that TSi(n,
a, /3)(Rosy and Murugusundaramoorthy [12] ), Γ5ο(0,α,1) = TS°(a, 1) and TSi(l,a,l) = UCV(a) (-1 < a < 1) (Bharati et al. [2] ). 
Coefficient estimates
where -1 < a < 1, β ^ 0, λ ^ 0 and η € iVo· Proof. Let (2.1) holds true, then we have
Conversely, let / G TSx(n,a, β) and ζ be real, then
Letting ζ -• 1~ along the real axis, we obtain the desired inequality oo Let the function f defined by (1.12) be in the class TS\(n,a, β). Then
The result is sharp for the function
Growth and distortion theorem
Let the function f defined by (1.12) 
Finally, we note that the bounds in (3.1) and (3.2) are attained for the function / defined by
This completes the proof of Theorem 2. Let the function f defined by (1.12) be in the class TSx{n,a,ß). Then
The equalities in (3.10) are attained for the function f given by (3.3) .
Proof. Taking i = 0 in Theorem 2, we immediately obtain (3.10).
Extreme points
From Theorem 1, we see that TS\(n,a,ß) is closed under convex linear combinations which enables us to determine the extreme points for this class. 
Therefore, by Theorem 1, / G TSx(n,a,ß). Conversely, assume that the function / defined by (1.12) belongs to the class TS\{n,a,ß).
Then (46) flfe
1 -a and
k-2 we see that / can be expressed in the form (4.3) . This completes the proof of Theorem 3. Then f is close -to-convex of order ρ (0 < ρ < 1) in \z\ < ri, where
The result is sharp, with extremal function / given by (2.3).
Proof. We must show that
where r\(η, α, β, λ, ρ) is given by (5.2). Indeed we find from (1.12) that 
Theorem 4 follows easily from (5.4).
THEOREM 5. Let the function f defined by (1.12) be in the class TS\(n, α, β).
Then the function f is starlike of order ρ (0 < ρ < 1) in \z\ < r2, where
The result is sharp, with the extremal function f given by (2.3) .
Proof. It is sufficient to show that
were r2(n, α, β, λ, ρ) is given by (5.5). Indeed we find again from (1.12) that
But, by Theorem 1, (5.6) will be true if
Theorem 5 follows easily from (5.7).
COROLLARY 4.
Let the function f defined by (1.12) be in the class TS\(n,a, β). Then f is convex of order ρ (0 < ρ < 1) in \z\ < r3, where
The result is sharp, with the extremal function / given by (2.3).
A family of integral operators
00
In view of Theorem 1, we see that 2 -Σ &kz k is in TS\(n, α, β) as long fc=2 as 0 < bk < ak for all k. In particular, we have Therefore, the function / given by (6.1) is univalent in \z\ < R*. Sharpness of the result follows if we take
Modified Hadamard products
Let the functions fu{v = 1,2) be defined by oo (7.1) fu{z) = ζ ~Y^aKvz k (afci">0;i/ = l,2).
k=2
The modified Hadamard product of f\ and fa is defined by oo (7.2) (/i * f2){z) = akAakt2z k . k=2 THEOREM 8. Let each of the functions f"(z) {u = 1,2) defined by (7.1) be in the class TS\(n,a, β). Then (/ι * /2X2) € TS\(n,ö(n,a, β, Χ), β), where
The result is sharp.
Proof. Employing the technique used earlier by Schild and Silverman [14] , we need to find the largest δ = <5(n, α, β, Λ) such that Thus it is sufficient to show that is an increasing function of k(k > 2), letting k = 2 in (7.13), we obtain , ξ(η, a, 7, β, λ), β) , where
The result is the best possible for the functions 2(1+ /?)(!-a) 2
The result is sharp for the functions /" (u = 1,2) defined by (7.15).
Proof. By virture of Theorem 1, we obtain 2 (7.21) ¿jMJí + MME]^, that is,
is an increasing function of k(k > 2), we readily have
and Theorem 10 follows at once.
Properties associated with generalized fractional calculus operators
In terms of the Gauss hypergeometric function:
where (and in what follows) (0)¡t denotes the Pochhamner symbol defined in terms of Gamma functions, by
the generalized fractional calculus operators and are defined below (cf., e.g., [9] and [16] ). where / is an analtyic function in a simply -connected region of the zplane containing the origin, and the multiplicity of (ζ -ζ) μ~1 is removed by requiring log(z -ζ) to be real when (z -ζ) > 0 , provided further that ^J q ™ /(2) (η<μ<η+1;η£ Ν) (G> max{0,7 -η} -1), where / is constrained, and the multiplicity of (zis removed, as in Definition 1, and G is given by the order estimate (8.3).
It follows from Definition 1 and Definition 2 that where {μ £ R) is the fractional operator considered by Owa [8] and (subsequently) by Srivastava and Owa [15] . Furthermore, in terms of Gamma functions, Definitions 1 and 2 readily yield 
and (8.10) Finally, by observing that the equalities in each of the assertions (8.9) and (8.10) are attained by the function / given by (3.3), we complete the proof of Theorem 11.
In view of the relationships (8.5) and (8.6) , by setting u = -μ and ι/ = μ in our assertions (8.9) and (8.10) , respectively, we obtain COROLLARY 5. Let the function f defined by (1.12) 
